Objectives. This study investigated race differences in the relationship between formal volunteering and hypertension prevalence among middle-aged and older adults.
V oLUnTEERinG is one way in which older adults stay engaged in society. Although studies have consistently shown an association between volunteering and health (Hinterlong, Morrow-Howell, & Rozario, 2007; Li & Ferraro, 2006; Lum & Lightfoot, 2005; Morrow-Howell, Hinterlong, Rozario, & Tang, 2003; Musick & Wilson, 2003; Piliavin & Siegl, 2009) , the measures utilized in these studies are often subjective indicators of overall health. Thus, there is a need to better understand the relationship between volunteering and more specific physical health conditions, such as hypertension. Further, racial differences in the relationships among volunteering and health indicators are rarely studied.
This study focuses on race differences in the association between volunteering and hypertension, a major risk factor for many illnesses, including cardiovascular disease, diabetes, renal disease, and cognitive impairment (Chobanian et al., 2003) . Hypertension is also the leading risk factor for mortality globally (World Health organization, 2002) . only about 50% of individuals with hypertension in the United States have the condition under control (Keenan & Rosendorf, 2012) . Recent evidence from the national Health and nutrition Examination Survey shows that the prevalence of hypertension among African Americans aged 60 and older is 81.0% and for whites, it is 65.4% (Hertz, Unger, Cornell, & Saunders, 2005) . The purpose of this study is to investigate whether the relationship between hypertension and volunteering among middle-aged and older adults varies by race using the Health and Retirement Study (HRS).
Background
Volunteering is defined as giving of one's time to benefit other persons, organizations, or a community without expectation of monetary remuneration and without being coerced or feeling obligated to participate (Cnaan, Handy, & Wadsworth, 1996) . in 2011, the Bureau of Labor Statistics (BLS, 2012) reported that 24% of persons aged 65 and older engaged in formal volunteering, and the rate is even higher for persons between the age of 55 and 64 years (28.1%). With a rapidly aging population and with older adults frequently having more discretionary time than younger adults, older adults play a crucial role as volunteers, benefiting both themselves and their communities (Morrow-Howell, 2010) .
A large body of research highlights the relationship between volunteering and health. Compared with nonvolunteers, volunteers report fewer depressive symptoms (Hinterlong et al., 2007; Li & Ferraro, 2005; MorrowHowell et al., 2003; Musick & Wilson, 2003) , higher self-esteem, and a greater sense of control (Piliavin & 310 Downloaded from https://academic.oup.com/psychsocgerontology/article-abstract/68/2/310/573875/Race-Differences-in-the-Relationship-Between by guest on 16 September 2017 Siegl, 2009). Self-reported health, positive affect, and life satisfaction are generally higher among volunteers than nonvolunteers (Greenfield & Marks, 2004; Tang, 2008; Van Willigen, 2000) . Volunteers also show a slower pace of functional decline than nonvolunteers (Li & Ferraro, 2006; Lum & Lightfoot, 2005) and a lower risk of mortality (Musick, Herzog, & House, 1999; Piliavin & Siegl, 2009) .
Finally, findings from a pilot study based on a randomized controlled experiment including older, primarily low income, female African American volunteers in public schools in Baltimore also show that volunteering is related to better health (Baltimore Experience Corps; Fried et al., 2004) . Specifically, compared with nonvolunteers, volunteers exhibit increases in physical and social activity (Tan, Xue, Li, Carlson, & Fried, 2006) , physical functioning (Barron, Tan, Song, McGill, & Fried, 2009) , and executive function and memory (Carlson et al., 2008) . These results show that volunteering and health relationships have been documented in research designs based on both surveys and experiments.
Conceptual Model of Volunteering and Hypertension
Two well-known models of social relationships and health may be considered when investigating the relationship between volunteering and hypertension (Cohen, 2004) . The main effects, or direct effects, model of social relationships and health focuses on concepts of social integration, social engagement, and social ties (Uchino, 2004) . This model allows for the likelihood that social relationships are associated with health, including hypertension, through a variety of pathways, including biological, cognitive, psychological, and social mechanisms (HoltLunstad, Smith, & Layton, 2010) . in this model, individuals take advantage of general social resources based on the structural characteristics of their social network relationships, which often are not explicitly meant to provide help for a given problem (Uchino, 2004, p. 45) . We expect volunteering to provide contact with social network members who promote norms regarding better health behaviors and provide individuals with greater psychosocial resources that lead to higher levels of mastery and selfesteem. These factors, not directly measured in this study, likely promote lower blood pressure and reduced risk of hypertension.
The other approach is referred to as the stress model of social relationships and health, which focuses on the functional role of social networks (Cohen, 2004) . one version of this model argues that the impact of stress on health is moderated by social support systems (the buffering hypothesis). The functional support provided by network members is hypothesized to directly attend to the needs of the individual. Functional support includes providing emotional, instrumental, and informational assistance. in this study, we invoke the main effects version of the theory of social relationships and health to help us build a conceptual model of volunteering and hypertension.
Very little empirical research has been published that links volunteering with hypertension. However, Cornwell and Waite (2012) , using data from the national Social Life, Health, and Aging Project, report on the association between social network characteristics and the diagnosis and control of hypertension among older adults. They find that older adults with larger social networks and high levels of social support are less likely to have undiagnosed and uncontrolled hypertension than those with smaller networks and less social support. Further, they note that older adults who are well integrated into their social networks have a lower risk of undiagnosed/uncontrolled hypertension than those who are not as socially connected. Burr, Tavares, and Mutchler (2011) , employing data from the HRS, investigate hypertension risk among older volunteers and find that older adults who volunteer have a lower risk of hypertension than those who do not volunteer. The results of these studies highlight the importance of understanding how volunteering relates to hypertension (known as the "silent killer" because it is often undiagnosed and the symptoms are largely invisible). if research shows a consistent relationship between volunteering and hypertension, policy makers will have more information on which to build volunteer programs to promote better health among older adults.
Race Differences in Hypertension and Volunteering
Race differences in hypertension are pronounced. According to the Centers for Disease Control (2007) , rates for mild-to-moderate hypertension and severe hypertension are estimated to be 17% and 10% for African Americans and 13% and 5% for whites, respectively, with rates among African Americans increasing faster than among whites (Ayotte, Trivedi, & Bosworth, 2009) . African Americans are not only at higher risk for hypertension than whites, but they also suffer more consequences from this condition in part because onset of hypertension occurs earlier in life for African Americans (Geronimus, Bound, Keene, & Hicken, 2007) . in addition, African Americans have greater difficulty in controlling the illness, and the organ damage associated with hypertension is more severe among African Americans (Bosworth et al., 2006) . Even among older adults considered to be "successful agers," racial differences in hypertension persist and change relatively little across the life span (Gold, Pieper, Westlund, & Blazer, 1996) .
Research on race group differences in volunteering activity helps us develop our conceptual model. Gallagher (1994) find that whites are more likely than African Americans to formally volunteer and help family, but African Americans are more likely than whites to help friends. Musick, Wilson, and Bynum (2000) document that whites volunteer more than African Americans and whites are more likely to be asked to volunteer and accept the invitation to volunteer than African Americans. They further note that church attendance is more likely to influence volunteering among African Americans than whites (who have more diverse volunteering opportunities and experiences), highlighting the greater importance of the church in the African American community and its central role in volunteering among African Americans.
Further, religious volunteering may be considered by many African Americans to be obligatory, in part because the African American church has historically been an important institution supporting African Americans in the face of discrimination and reduced economic and social opportunities. The benefits of volunteering for health may be less than that for whites, who may receive more psychosocial benefits (e.g., greater sense of self-esteem or mastery) from engaging in a wider variety of volunteer activities, which are more discretionary in nature. in addition, wider volunteering opportunities for whites (Musick & Wilson, 2008) may mean greater opportunities for expanding social networks. This greater social interaction may lead directly to influences on healthy lifestyles and medical adherence. Also, a larger social network may lead to a greater sense of perceived social support, identified in the literature as a pathway to better health (Cohen, 2004) . These findings regarding racial differences in volunteering, paired with racial differences in hypertension prevalence, suggest that the relationship between volunteering and health may also differ by race group.
Several studies illustrate the possibility that the relationship between volunteering and hypertension may be different for whites and African Americans. Hinterlong (2006) , using data from the Americans' Changing Lives survey, find that older whites who were engaged in productive activities (including volunteering) had higher levels of self-reported health than those who are less engaged, but no statistically significant relationships for productive engagement and self-rated health among older African Americans are identified. However, for functional health, the relationship between productive engagements, including volunteering, and functional health is stronger for older African Americans than for older whites. Further, a study of positive and negative affect and volunteering shows no statistically significant relationship among African Americans but finds white volunteers report more positive affect (Mcintosh & Danigelis, 1995) .
in sum, the relationships among volunteering and various health outcomes by race group are rarely studied, and the results that are available vary with respect to whether volunteering is health promoting for both whites and African Americans. our review of the literature indicates no study reports on race differences in the relationship between volunteering and hypertension. This study employs the HRS to examine the relationship between volunteering and hypertension among whites and African Americans. The HRS provides nationally representative data on volunteering and hypertension for middle-aged and older adults, and allows for a comprehensive set of control variables, making it an appropriate data source for this type of research. our expectation is that, compared with nonvolunteers, volunteers from both race groups will have a lower prevalence of hypertension but that the relationship for whites will be stronger than that for African Americans.
Method

Data
We examined data from the 2004 and 2006 HRS. The HRS survey was based on a stratified, multistage area probability sample that was nationally representative of persons aged 51 and older residing in the contiguous United States (Servais, 2009) . African Americans and Hispanics were oversampled. Smoking behavior and body mass index (BMi) variables were taken from a special file distributed by the RAnD Corporation because these variables required linking data across waves. All other variables were downloaded from the HRS website (University of Michigan, Survey Research Center).
in 2006, a random sample of approximately one half of the HRS respondents participated in home visits where physical measures were collected by trained interviewers, including systolic and diastolic blood pressure readings (response rate was 74%; Crimmins et al., 2008) . Respondents with at least one successful blood pressure reading were included in this study. The sample also was restricted to communitydwelling persons who were aged 51 and older and who selfidentified as white or African American. other race groups were excluded due to the suppression of race identification information to protect confidentiality. if a respondent lived with a spouse/partner, the spouse/partner was interviewed, but a zero sample weight was assigned if she or he was not a member of one of the eligible birth cohorts included in the HRS design; these respondents were excluded from our study. The sample size for this study was 5,666 (677 African Americans and 4,989 whites).
Measures
Hypertension and Blood Pressure.-Hypertension prevalence was measured with data from the 2006 HRS. Respondents were considered to be hypertensive if they answered yes to this question "in order to lower your blood pressure, are you now taking any medication?" or if their systolic blood pressure was 140 mm Hg or higher, or if their diastolic blood pressure was 90 mm Hg or higher (Hertz et al., 2005) . Three blood pressure readings were taken using an omron HEM-780 intellisense Automated Blood Pressure Monitor. When two or more successful readings were obtained, the average of the readings was taken. if only one successful reading was obtained then that reading was used to measure whether a respondent was hypertensive. We also examined measures of respondent's systolic and diastolic blood pressure separately, using a model containing a similar set of risk factors.
Volunteering.-Two measures of volunteering activity were included from the 2004 HRS: volunteer status and annual hours of volunteering. Thus, volunteer activity was measured in the wave prior to the measurement of blood pressure and the question about blood pressure medication use. To identify volunteers, HRS respondents were asked "Have you spent any time in the past 12 months doing volunteer work for religious, educational, health-related or other charitable organizations?" (1 = yes; 0 = no). Respondents who reported any volunteer activity were asked "Altogether, would you say the time amounted to less than 100 hours, more than 100 hours or what?" Dichotomous measures of volunteer time commitment were created based on volunteering zero hours (not a volunteer, reference group), 1-99 hr, and 100 or more hr. We investigated the relationship between volunteer time commitment and hypertension because previous research indicated a possible a dose effect related to volunteering and health (Musick et al., 1999) . no additional information on volunteering was collected in the HRS.
Covariates.-The covariates for our models were taken from the 2006 HRS. Race was self-identified as African American or white. We included a set of demographic and health behavior risk factors for hypertension. Demographic characteristics included age (in years), sex (1 = women; 0 = men), education (1 = high school education or better; 0 = less than a high school education), self-identified Hispanic ethnicity (1 = Hispanic; 0 = non-Hispanic), and marital status (1 = married; 0 = other). Household income (logged) is also included. Health behavior risk factors included BMi (kg/m 2 ), estimated with height and weight measures taken by trained interviewers. in sensitivity analyses, we estimated our models with a dichotomous measure of obesity. The results for the relationship between volunteering and hypertension by race remained the same. Also included were current smoking behavior (1 = current smoker) and former smoking behavior (1 = former smoker), with "never smoked" as the reference category. Finally, we constructed a measure of physical activity (1 = vigorous or moderate physical activity more than once a week and 0 = other). Two health conditions were included identifying whether the respondent had been diagnosed with diabetes (1 = yes) or whether the respondent had a heart condition (1 = yes).
Statistical Analyses
We tested for statistical problems associated with multicollinearity among the set of covariates by examining variance inflation factors and tolerance levels. We did not find any evidence of potential bias associated with multicollinearity. We estimated all analyses using centeredperson weights and corrected the standard errors for clustering associated with the survey design using the "svy" regression options found in STATA (10.0).
We described the characteristics of the total sample and sample stratified by race according to the variables identified previously. The regression models for hypertension prevalence and blood pressure readings (2006) were based on a cross-sectional design with time-lagged indicators of volunteer activity (2004) . in preliminary analyses, we estimated hypertension prevalence regression models with interaction terms for race and volunteer status and found a statistically significant effect (results available on request). Thus, we stratified the sample by race and estimated unadjusted and adjusted binomial logistic regression models for hypertension for each group. Binomial logistic regression models were used for the analysis of hypertension prevalence.
Analyses were also included that estimated the relationship between volunteer activity and the components of hypertension, systolic and diastolic blood pressure. Research shows that these two components of the hypertension measure may be related in unique ways to other downstream health outcomes (Lewington, Clarke, Qizilbash, Peto, & Collins, 2002) . For the blood pressure models, we employed linear (ordinary Least Squares [oLS]) regression models and added a variable indicating whether the respondent was taking blood pressure medicine (1 = yes).
Results
Respondent Characteristics
Descriptive characteristics for the total study sample as well as statistics showing the bivariate relationships among the selected sample characteristics and race are presented in Table 1 . More than 60% of the total sample was hypertensive, with mean systolic and diastolic blood pressures at 129.6 and 79.3 mm Hg, respectively. Approximately 47% of the total sample reported taking medication for hypertension. Volunteers constituted 38.2% of the total sample with about 21% of the sample having volunteered for a moderate amount of time (1-99 hr annually) and approximately 18% of the sample having volunteered more extensively (100 or more hr annually). The mean age for the total sample was approximately 64 and the sample included a majority of female (54.2%), married (67.6), and high school educated (85.8) individuals. in terms of health behaviors and health conditions, the total sample mean BMi was 28.1 and less than 23% of respondents reported diabetes or heart conditions. Approximately 57% of the total sample reported having ever smoked in the past but not smoking currently (about 14% of the sample reported smoking currently) and about 9% reported being physically active at vigorous or moderate levels at least once a week.
Volunteering, Hypertension, and Blood Pressure
Examining race differences, we found a higher percentage of African American respondents were hypertensive than white respondents (75.0% vs. 60.2%, p < .001), with higher mean systolic and diastolic blood pressures (134.4/81.8 vs. 129.2/79.1, p < .001). African Americans also reported higher usage of antihypertensive medication than whites (61.4% vs. 45.6%, p < .001). Compared with whites, African Americans were more likely to be women (60.5% vs. 53.6%, p = .002), report being diabetic (27.1% vs. 17.3%, p < .001), have a higher mean BMi (30.1 vs. 28.0, p < .001), and report smoking both in the past (60.7% vs. 56.0%, p = .028) and currently (24.5% vs. 13.2%, p < .001). Compared with African Americans, whites reported a higher mean age (63.8 vs. 61.7, p < .001) and also reported a higher rate of marriage (69.7% vs. 44.9%, p < .001), a higher share with Hispanic ethnicity (4.6% vs. 1.7%, p = .001), and a higher share holding a high school diploma (87.3% vs. 69.3%, p < .001). Whites also had a higher percent of self-reported vigorous or moderate physical activity than African Americans (8.9% vs. 8.4%, p < .001). Race differences in volunteering status and number of volunteering hours were not statistically significant.
Results from unadjusted and adjusted binomial logistic regression models for the relationship between hypertension prevalence and volunteer status by race group are provided in Table 2 . in both the unadjusted and adjusted models, the relationship between hypertension prevalence and volunteer status was not significant for African Americans. in contrast, compared with white nonvolunteers, white volunteers had less risk for hypertension in both the unadjusted (OR = 0.782, p = .002) and adjusted models (OR = 0.831, p = .028). in the adjusted model for African Americans, older respondents (OR = 1.040, p = .013) and respondents who reported being diabetic (OR = 2.212, p = .009) were at greater risk of hypertension. Hispanic (OR = 0.061, p = .026) and physically active (OR = 0.895, p = .025) African Americans were at less risk for hypertension. in comparison, the results for the adjusted logistic regression model for whites showed that older respondents (OR = 1.056, p < .001), diabetic respondents (OR = 2.106, p < .001), respondents with a heart condition (OR = 1.321, p < .001), and respondents with higher BMi (OR = 1.097, p < .001) were more likely to be hypertensive.
Unadjusted and adjusted logistic regression models stratified by race were employed to examine the relationship between hypertension prevalence and volunteer hours (Table 3 ). Similar to the regression results presented in Table 2 , the relationship between hypertension prevalence and volunteer hours was not statistically significant for African Americans. However, results for the white sample showed that those who volunteered moderate amounts of time (1-99 hr annually) compared with respondents who were not volunteering were at less risk for hypertension in both the unadjusted (OR = 0.723, p = .001) and adjusted (OR = .809, p = 0.033) models. The relationship between hypertension prevalence and volunteering 100 or more hours annually versus not volunteering was not statistically significant for whites, suggesting a possible threshold (or dose) effect for time commitment to this specific type of social engagement. Linear (oLS) regression models (unadjusted and adjusted) were employed to examine the relationships between systolic and diastolic blood pressure and volunteer status as well as volunteer hours by race (Table 4) 
Discussion
This cross-sectional study found race differences in the relationship between hypertension prevalence and volunteer activity (both volunteer status and time commitment) among middle-aged and older persons. our hypothesis was that both whites and African Americans volunteers would show lower hypertension and blood pressure readings than their nonvolunteer counterparts. This hypothesis was partially supported. in unadjusted and adjusted regression models, whites who volunteered were less likely to be hypertensive and had lower blood pressure than whites who did not volunteer. For whites only, a threshold effect was identified, whereby compared with nonvolunteers, a moderate amount of time committed to volunteering was related to lower risk of hypertension and lower blood pressure but not higher levels of time commitment. Similar results were not found for middle-aged and older African Americans.
The results of this study are consistent with a growing body of observational and experimental research that shows volunteering is related to health, such that volunteers show better health outcomes than nonvolunteers (Barron et Note. Reference = not a volunteer; OR = odds ratios; 95% Ci = 95% confidence interval. Adjusted models include the following covariates: age, gender, marital status, Hispanic ethnicity, education, household income, diabetes, heart condition, body mass index (BMi), smokes now, smokes ever, and physical activity. Note. OR = odds ratios; 95% Ci = 95% confidence interval; BMi = body mass index. Note. b = unstandardized regression coefficient; 95% Ci = 95% confidence interval. Adjusted models include the following covariates: age, gender, marital status, Hispanic ethnicity, education, household income, diabetes, heart condition, currently taking hypertension medicine, body mass index (BMi), smokes now, smokes ever, and physical activity. & Lightfoot, 2005; Musick et al., 1999; Piliavin & Siegl, 2009; Tan et al., 2006; Tang, 2008) . More specifically, the finding of a relationship between volunteering and hypertension among middle-aged and older persons, at least among whites, adds to a new line of research in this area (Burr et al., 2011; Cornwell & Waite, 2012) . These studies did not focus on race differences in the association between volunteering and hypertension. However, research on blood pressure and discrimination, a negative form of social engagement, has showed that older African Americans who experience higher levels of perceived discrimination also had higher blood pressure (Lewis et al., 2009 ). Thus, an emerging literature is showing that both positive and negative social engagements are related to vascular health in different ways for African Americans and whites. Understanding why volunteering is related to hypertension among whites and not among African Americans requires further investigation. it is possible that the organizational location of the formal volunteer activity may account for some of the race differences in the relationship between hypertension, or blood pressure, and volunteering. African Americans contribute a higher percentage of their volunteer time to religious organizations than do whites (Musick & Wilson, 2008) . Historically, the African American church has played a significant role in providing support for members and nonmembers as they contend with an often hostile environment. it may be that African Americans view church-related volunteering not so much as a form of discretionary formal volunteering per se but rather as an obligatory form of help given to persons in their social network, primarily friends and family. if this were the case, then the psychosocial rewards of volunteering may not have been as impactful for African Americans.
one pathway through which volunteering may affect hypertension among middle-aged and older persons is related to the potential to bring new persons into the social network of the volunteer. it may be that whites who volunteer are more likely to enrich their social network with new contacts because the range of volunteer organizations is wider. if the volunteer's social network expands beyond family and friends, this may provide the volunteer with more information about the importance of controlling hypertension through lifestyle changes as well as providing support for stronger health beliefs that hypertension is indeed controllable. Volunteers may be more likely to adhere to physician guidance and to take medications. Research shows that African Americans are less likely to believe that they can control this condition and less likely to have knowledge related to its management (Ayotte et al., 2009; Bosworth et al., 2006) . Thus, volunteer activity may only be healthful for African Americans when such activity introduces new persons with new ways of thinking into their network. Volunteering primarily within established networks, such as a familiar congregation, may not provide this benefit.
Finally, there may be a race-based selection process associated with the characteristics of volunteers that accounts for our findings. White volunteers may be selected from more healthy populations with better overall health compared with African American volunteers, who may be more heterogeneous in terms of health profiles. Thus, the relationship between volunteering and hypertension may be stronger for whites than African Americans because of the volunteering and health selection effect.
Two findings in the study deserve additional discussion. First, the models for African Americans showed that physical activity was negatively related to the risk of hypertension. This is good news in that the results may suggest further evidence that activity may be used to reduce the risk of hypertension among African Americans. With this finding in mind, we estimated a model with a physical activity and volunteering interaction term for African Americans. The results were not statistically significant. We also found that the relationship between BMi and hypertension was not statistically significant for African Americans. Bivariate analysis of the relationship between BMi and hypertension demonstrated a statistically significant relationship. it is possible that the large number of controls in the models reduced the relationship to insignificance.
Limitations
This study employed a cross-sectional design to investigate the relationship between volunteering and the prevalence of hypertension for African Americans and whites. Thus, readers should not draw any conclusions regarding the causal relationships among the variables in our models. Also, there is no information in the HRS that would allow us to analyze whether cultural factors, such as the values or meaning assigned to specific types of volunteering, might account for some of the findings. The HRS did not provide detailed information on the specific types of volunteer activity (e.g., religious organization, schools, civic groups). Further, the actual number of volunteer hours was not available in the HRS making it impossible to identify with greater accuracy the specific point at which volunteering hours become unrelated to hypertension or blood pressure. in addition, the use of hypertensive medication was used to identify hypertensive individuals in this study and was therefore not controlled in the multivariate prevalence models. Thus, the extent to which hypertensive medication factors into our results is unknown. Finally, we were only able to examine African Americans and whites due to the small size of other race groups in the HRS sample, and thus, the results were not generalizable to other race groups.
Despite these limitations, this study had several strengths. To our knowledge, this study was the first to examine whether volunteering was associated with three measures of vascular health, hypertension, and diastolic and systolic blood pressure for the two largest race groups in the United States. The study includes a large population-based sample from a nationally representative survey. Thus, the results are not confounded by geographic location and they are generalizable. The measures of hypertension and blood pressure readings were taken by trained interviewers, and therefore, the measures have greater reliability and validity than measures based on self-report. Findings from this research should stimulate additional investigations into the pathways through which volunteering is related to mental and physical health outcomes among different race groups. if additional research confirms the findings of this study, this would have important policy implications because research shows that it is possible to stimulate more volunteer activity among older persons, resulting in a higher quality of life (Tan et al., 2010) .
